Insulin receptors in developing rat liver: acquisition of down regulation in the immediate postnatal period.
Alterations in the high and low affinity insulin receptor concentrations in developing rat liver were investigated. The number of high affinity receptors in partially purified plasma membranes from fetal rats increased from Days 19 through 22 of gestation, with no further increase in binding during the postnatal period. Fetuses of diabetic rats had approximately three times as many high affinity insulin receptors as age-matched fetuses of normal rats; however, by 1 day after birth the receptor number decreased to the normal level. Neither the number of low affinity receptors nor the affinity of insulin binding to high or low affinity receptors changed during development or between offspring of normal and diabetic rats. These changes in the number of high affinity hepatic insulin receptors from prenatal animals did not correlate with the concentration of plasma insulin. When suckling pups were rendered diabetic the changes in the number of high affinity insulin receptors correlated with alterations in plasma insulin concentrations. The number of high affinity sites/microgram DNA in hepatocytes from Day 18 fetal rats was not altered when cells were cultured for 48 h in medium containing 0, 250, or 5000 microU/ml of added insulin. When cultured hepatocytes derived from 1-day-old and adult rats were maintained in medium with added insulin concentrations of 250 or 5000 microU/ml the number of high affinity receptors/microgram DNA decreased as compared to the number of high affinity receptors in hepatocytes cultured in medium with no added insulin. This decrease in receptor number was accompanied by an increase in the affinity of insulin binding to its high affinity receptors. The data show that (i) only the high affinity insulin receptor number increases in rat liver during the prenatal period, (ii) fetuses of diabetic rats show a greater increase in high affinity receptors than do fetuses of normal animals, and (iii) the phenomenon of down regulation for high affinity insulin receptors is not observed in fetal rat liver, but is acquired in the immediate postnatal period.